Trabeculectomy was performed in 24 ey es affected by primary open angle glaucoma.
The reduction in visual field and the vertical loss of vision in glaucoma is associated with damage to the nerve fibres at the optic disc and has been widely regarded as irrevers ible.1,2 Certainly loss of visual fields is the most important indication for surgery in glaucoma and this field loss can perhaps be best demon strated by the use of automated perimetry. 3 It is important to know whether glaucoma tous field defect can be improved after tra beculectomy for open angle glaucoma. In this study we have used automated perimetry to evaluate these changes. Intra-ocular tensions were measured using the Haag-Streit applanation tonometer. Visual fields were determined using the Syn emed-50 computerised perimeter.
Materials and Methods

Twenty
Background illumination was standardised at31.5 asb and measurements were made with refractive errors corrected by adding glasses into the glass-holder in front of the patients eye, and intraocular pressures normalised by medication (acetazolamide and mannitol), and pupil size normalised by stopping pilo carpine and adding phenylephrine 10% if necessary.
Visual field observations were repeated at one, three, six and twelve months after sur gery. Threshold values were calculated for both the whole and the central 30° of the field.
Results
Of 22 patients with primary open angle glau coma, seven were female and 15 were male.
The youngest patient was 20 years old, while the oldest was 80 years (mean age 57.5). The mean value of preoperative intraocular pressure of 24 eyes was 33.79 F 8.48 mmHg. This value was found to be 15.16 F 4.08 post operatively. The difference between these values is 18.63 F 9. 21 which is statistically significant.
The visions of the patients had the median value of 0.75 F 0.28 preoperatively and 0.79 F 0.36 postoperatively with Snellen charts. In eight patients (33%) the vision improved, whereas in ten (42%) deterioration was detected, whilst in 25% no change was observed. In seven of the ten patients whose visual acuity diminished, mild opacification in the lens was observed on periodical examinations. The median total threshold values of the patients for the central 30° (CTV) and the whole visual field (WTV) measured preoper atively and in the first, third, sixth and twelfth postoperative months are shown in Table I .
Analysing the values of CTV in the first postoperative month, it is observed that an improvement in 75% of the cases occurred. Considering WTV improvement and deterio ration, rates were 62.5% and 37.5% respectively.
In the third postoperative month, CTV increased in 23 cases (96%) and remained unchanged in one (4%), whereas WTV increased in 19 (79%) and decreased in five cases (21%).
In the sixth month following the operation an increase in the value of CTV was observed in 21 (87.5%) and a decrease in two cases (12.5%). WTV values were increased in 22 (92%) and decreased in two (8%).
In the twelfth month there were 23 cases in which both CTV and WTV values were increased (96%) and one case showed a decrease.
The increases observed both in CTV and WTV were found to be statistically significant using the t-test, at each step (Table II) .
The increase in CTV and visual improve ment exhibited a correlation such that a visual improvement of 0.1 degree equalled an increase in CTV of 121.803 db. This correla tion was also found to be significant (F-4.30).
Discussion
It is believed that nerve fibre damage and visual field loss in glaucoma is due to impaired axoplasmic flow and eady indications of cell· death are provided by changes seen on elec tron microscopy.4 At least 50% loss of nerve fibres are estimated to be needed before any functional loss can be demonstrated using the Goldmann perimeter.5.4 Some observers believe that changes in nerve fibre appearance may be seen long before any alteration in field can be measured.6.7 Others have monitored changes in the appearance of the optic disc using stereophotogrammetry, g·ll.1 stereochronos copy, 11.1 3 and colorimetric measurements. 1 4. 1 5 Measurements of colour vision have also been suggested. 16-22 All these methods however are difficult to use as objective criteria of the func tional changes in glaucoma.
Winnie and others have stated that at least two weeks of raised intraocular pressure are required before histopathological changes can be seen in retinal gangion cells.2 3 Within the following week visual cells become lost and other nuclear cell death is seen. Cyto chrome oxidase activity in neuroretina and pigment epithelium was decreased before any histological change in the retina could be found. Perhaps the most interesting finding of these observers was that the pigment epithe lium uptake was augmented with increased intraocular pressure and the histological changes in the neuroretina followed later.
Chandler,24 Kolker25 and Quigley and Maumenee26 appear to support the idea that pressure reduction in glaucoma patients invariably prevents the long-term progression of visual field defects. Holmin and Bauer have shown that the visual fields of glaucomatous patients after laser trabeculoplasty improved slowly in short-term follow-up.3o
Others have shown that eyes continued to lose field postoperatively despite satisfactory pressure measurements. 27·29 In these studies the visual field has been measured with the Goldmann perimeter. We believe that our study is the first to demonstrate function as a threshold value of the whole of the visual field.
One of the most interesting findings in this study was that whole threshold values in cases of open angle glaucoma showed'an increase of 507 db within 12 months of surgery. This is dif ficult to explain when the mean visual acuity remains the same. It is possible that the metabolic events reported by Winnie and others may explain the slow improvement of visual field many months after reduction of intraocular pressure following trabeculec to my surgery.
